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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmiero oOpa3zoBaHusl, TaKk Kak 00eCIeYMBaeT BO3MOXKHOCTb U3YUEHHS TUCHUTUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHUHN NPU PEIICHUU I'€OMETPUUYECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOPECCHOHAIBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPHUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciIMpeHre NMPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIBTYPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SABJICHUS OKPYKAKOLIETO MUpPa, 3HaHWE MOHATUIHOIO aIapara o pasaeiry
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOYKHOCTH aKCMOMATHYECKOTO TOCTPOCHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ pEUIEHNsl CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPIKAHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKHX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSBICHUS TEOMETPUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSIM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNbHbIM JIMHUAM, HO U 110 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaiuch  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YaIOUIUXCsl, PACIIUPssL U yrayOmsis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTaBIsoNMel yaeOHoro nmpeamera «MaTemaTukay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme ydeOHOro kypca «l'eoMerpus» Ha YIriyOJIEHHOM YpPOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTEpeoMeTpuu. Touka, TpsMasi, IJIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U TIOCKOCTEH B IPOCTPAHCTBE: MapajiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadllp, MapajlieNenuIe],
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanbHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB UM CHUHYCOB JJIS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUA, IpaBWIbHAs TPEYrojabHAas NUPaMUIAa U IPABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOW IPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOTPaHHUKE: CHMMETpPHS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIPABICHHBIE M  IPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTe KOMIUIaHApHBIE BEKTOPBL. lIpU3HaK KoMIUTaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOI Mexay Bekropamu. CKalsgpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, mmap. BsammHoe pacmonoxxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurnena u ciaeAcTBuss w3 He€. O0bEM mpsMol u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx Quryp. IlpeoOpazoBanue mogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHMIO U TIPOXOJISALIME Yepe3 BEPIINHY), CEYSHHs 1apa, METOAbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOKeHUE BeKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtobOpakeHus. [[BukeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCUHCKOro  OOIlecTBa,  MPEACTABICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTW)KEHHII HayKh U JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbM  chepaM  MPOECCHOHATBHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATBHOTO XapaKTepa dKOJIOTHYECKUX MpoOeM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPAaBHEHUSI, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPE3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPUpPOBaTh HH(POPMALIUIO, TPEICTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBlI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUs 3a/a4M, BHIOUpATh CIIOCOO pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJI€Th  HABBIKAMHU  [IO3HABATENIbHOW  peduiekcuu  Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, JOroBapuBaThbCi, OOCYXAAaTh TMpoOLlECC W Ppe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMHU KOMAaH[bl, OLEHHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHUH 33724 U MMPOBEACHUN MaTEMaTHUECKUX PACCyKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TOHITHSMH, CBS3aHHBIMH C yIJIaMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpSIMOYTOJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA MIOCKOCTH, BBINOJIHATH M300pakeHUust Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (IpH3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJaMEeHTa pa3BUTHS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, c(hepolt u mapowm;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTIOTPaHHUKOB M TEJ BpallleHHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TOHATHIMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB WM TEJ BpAILEHUS: CEUYCHUS LUIUH]IpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN MIJIOCKOCTH;



e JIOKa3bIBaThb TEOMETPUUYECKUE YTBEPKIACHUS,

e TMPUMEHSTH TeoMeTpuueckue (PakThl JJIsi PEIICHHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

e pelmarb 33aJa4yd Ha JOKA3aTEJIbCTBO MATEMATUYECKUX OTHOLICHUM W
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IIPUMEHATH  I[IOJYYCHHbICE 3HAHUS HAa  MPAKTHUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYAllMU, IPUMEHATh U3yUYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

e WMETh MpPEJCTaBICHUs 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.

Moayiib «IIKOJBHBIN YPOK»

Peanuzanust IKONBHBIMK T€aroraMM BOCHUTATENBHOIO TMOTEHIIMANA YpOKa
Ipenoiaraet CIeyIoIIee:
1. opranumzamuio paboTel ¢ ACThbMU Kak B odJaiiH, Tak ¥ OHJAWH ¢opmare;
2. YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOUICHUH MEXKIYy YUYUTEIEM H €ro
YUYEHUKaMH, CIOCOOCTBYIONIMX  TMMO3UTHUBHOMY  BOCHPHUSTHIO  YYAIIUMHCS
TpeOOBaHUN U MPOCKO yUWTENsl, MPUBJICUYCHUIO UX BHUMAHUA K 0OCYXIaeMoil Ha
ypoke wuHPOpMANMM, AKTUBU3AIMM WX TO3HABATEIbHOW  JIESITEIbHOCTH;
3. moOyXJeHHe IIKOJFHUKOB COONIIONATh Ha YpPOKE OOIICTPUHATHIE HOPMBI
MOBEACHUS, TMpaBUjia OOMICHHS CO CTAPIIMMHU (YYUTEISIMU) W CBEPCTHHKAMU
(WIKOMPHUKAMH), TPUHIUIB y4eOHOW JUCIUIUIMHBI W CaMOOPTaHMU3AIUH,
cormacHo YcraBa 1KoNbI, [IpaBuimamM BHYTpPEHHETO pacHoOpsiKa IIKOJIBI,
4. WCTONIb30BaHHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COACpKaHUS y4eOHOTO
MpeaIMeTa Yepe3 IEMOHCTPAIHIO ACTSIM TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MTOBEJICHUSI, TIPOSIBJICHUS YEIIOBEKONIOOMS M JOOpOCEPACUYHOCTH, dYepe3 IMoadop
COOTBETCTBYIOIIUX TEKCTOB [IJI1 UTEHWS, 3amad [JIsl PCEHICHUs, KEHCOB W
TUCKYCCUH;

5. TIpUMEHEHHE Ha YpPOKE MHTEpPakTUBHBIX (opM pabOThl ydalIUXCH:



WHTEJUICKTYaJbHBIX TP «YMHUKA U YMHUIIBI», BUKTOPUHBI, TECTUPOBAHUE KEHCHI,
CTUMYJHMPYIOIIUX TO3HABAaTENbHYI0 MOTHBALlMIO IIKOJBHHUKOB;, JHCKYCCHH,
KOTOpBIE  JAalOT  y4YalluMCsl BO3MOXKHOCTH MPHOOPECTH  OMBIT  BEACHHUS
KOHCTPYKTHBHOTO JHAjora; TPYMIOBOH paboThl mwin paboOThl B Mapax, KOTOpHIE
ydJaT IIKOJbHUKOB KOMaHIHOW paboTe W B3aMMOACHCTBHIO C JPYTHMH JE€THMU;
6. Onummuazpl, 3aHUMATEIbHBIE YPOKH M MATUMUHYTKH, YpPOK - JeJIoBas
Urpa, YpoK — NIYyTEUIECTBUE, YPOK MacTep-KJiacC, YPOK-HCCIEJOBaHUE W JIp.

VY4eOHO-pa3BiekareabHble  Meponpusths  (KoHKypc- wurpa  «llpeameTHblii
KpoccBOpa», TypHHp «CBOS Wrpa», BUKTOPHHBI, JHUTEpaTypHas KOMITO3HUIHS,
KOHKYpC raser u PHUCYHKOB, IKCKYpCHUs " ap.);
7. BKJIIOUEHHE B YpPOK HIPOBBIX TMPOIEAYpP, KOTOPHIE IMMOMOTAIOT MOANEPKATh
MOTHBAIIMIO JIeTed K TIONYYCHUIO 3HAHWH, HaJTaKWBAHUIO TIO3UTHBHBIX
MEXKIUYHOCTHBIX ~ OTHOIICEHWA B  Kacce, IOMOTAlOT  YCTaHOBJICHHIO
I00pOXKeNaTeIbHOM aTMOC(epbl BO BpeMsl YpOKa; WHTEIICKTYalbHBIX HID,
CTUMYJIMPYIOIIUX [T03HABATEIbHYI0O MOTHBAIMIO IIKOJBHUKOB. OpeiH-pUHTA,
reiMuuKanysa:  KBECTbl,  WIPA-TIPOBOKAIIMS,  UIPa-dKCIICPUMEHT,  Hrpa-
JEMOHCTpAIIMsI, UTPA-COCTSA3aHUE, JUJAKTUYECKOrO Tearpa, Te IMOydYeHHBIC
HA  YpOKE  3HAHUSA  OOBITPHIBAIOTCS B TeaTpajbHBIX  IMOCTAaHOBKAX;
8. opranmzanus medcTBa MOTUBUPOBAHHBIX U 3PYJIUPOBAHHBIX YUAIIUXCS HAJl UX
HEYCMEeBAIONIMMU  OJHOKIIACCHUKAMH, JAlollero  IIKOJIbHUKAM  COI[MAIIBHO
3HAYUMBIi OTIBIT COTPYIHUYECTBA U B3aMMHOMN MOMOIITY;
9. MHUUMHpPOBaHHE U MOJJEPIKKA UCCIIEI0BATEIBCKON JEATEIHHOCTU IKOJILHUKOB
B paMKax peaju3alid UMU WHIUBHUAYAJIbHBIX M TPYIIIOBBIX HCCIEAOBATEIBCKUX
IPOEKTOB,  IOMOTAaeT TMPUOOPECTH HABBIK  CAMOCTOSTEIHLHOTO  PEIICHHS
TEOPETHYECKONH  MpoOsemMbl, odopMiieHHsT  COOCTBEHHBIX  HJEH, HaBBIK
YBOXHUTEIBHOTO OTHOIICHUS K YYXHUM HIEsIM, 0(DOPMIICHHBIM B paboTax JPyrux
UCCleoBaTeNe, HaBBIK MyOJWYHOTO BBICTYIUICHHS TIEpEll  ayAUTOpHEH,
apryMEeHTHUPOBAHHUS " OTCTauBaHUS cBOEH TOYKHU 3peHus;
10. co3manume THOKONW W OTKPHITOW cCpeAabl OOy4YeHHS] W BOCHUTAHHUS C
UCIIOJIb30BAaHUEM TaJKETOB, OTKPBITBIX OOpa30BaTENbHBIX PECYPCOB, CHCTEM
VIOpPABICHUS TO3BOJSET CO3/IaTh YCIOBUS MJIsl peaM3aliyl MPOBO3IIIAIEHHBIX
IOHECKO Beaymux mnpuHuunoB obOpa3zoBanHusi XXI Beka: «oOpa3oBaHuE st
BCEX», «00pa30BaHME Yepe3 BCIO KHU3Hb», 00pa30BaHUE «BCET/Ia, BE3ZE U B 1000
BpeMsi». Y  OOydalomuxcsi  pa3BUBAIOTCS  HABBIKM  COTPYIHHYECTBA,
KOMMYHHUKAIIMHM, COIIMAJbHOM OTBETCTBEHHOCTH, CIIOCOOHOCTh KpPUTHYECKH
MBICJIUTh, OMEPATHBHO W KAYeCTBEHHO pemiaTh MPOOJIEMBbI, BOCHTUTHIBACTCS
[EHHOCTHOE OTHOIICHHE K MUPY.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KonTtpoibHbie .
n/n MporpaMmmbIl Bcero BocnurareabHbIN Oﬁpa30BaTe.ﬂbeIe
padoTsI
MOTeHIHAT pecypchl
https: .yaklass.r
1 BBenenue B ctepeoMeTpuio 23 1 1,2,3,4,5,8,10 utt sl W.yaKlass
) B3anMHOe pacrioioskeHue MpsIMBIX B 6 1 12345810 https://ww w.yaklass.r
NIPOCTPAHCTBE u
3 [MapannenbHOCTh IPSMBIX H IIOCKOCTEH B 8 12345810 https://ww w.yaklass.r
NIPOCTPAHCTBE u
4 HepHeHILI/IIEyJ'ISIpHOCTI) IPSIMBIX U o5 12.3.45, 8,10 https://ww w.yaklass.r
MJIOCKOCTEHN B MPOCTPAHCTBE u
https://ww w.yaklass.r
5 VB B PACCTOAHMA 16 1 1,2,3.4,5,8,10 U—MW y
https://ww w.yaklass.r
6 MHororpaHHUKH 7 1 1,2,3,4,5,8,10 U SIWWW.Y
https://ww w.yaklass.r
7 BekTopsl B mpocTpaHcTBe 12 1,2,3,4,5,8,10 U_MW y
3 HOBTOP@HI/IC, 000011IeHrE U CUCTEMATHU3ALINS 5 5 12345810 https://ww w.yaklass.r
3HAHUH u
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ KonrtpoJbHbie
MporpaMmmbIl Bcero BocnurareabHbIN Oﬁpa3OBaTeJ'II)HI)Ie
padoTsI
NMOTEHIU AT pecypchl

1 AHamuTHYECKasi TeOMETPHS 15 1 1,2,3,4,5,8,10 https://ww w.yaklass.r u
[ToBTOpEeHue, 0600IICHNE U

2 1 1 1,2,3,4 1 https: .yaklass.r
CHUCTEeMaTU3allNs 3HAHUIN > 2:3,4,58,10 ttps://ww W. yaKlass.r u

3 O0BEM MHOTOTpAaHHUKA 17 1 1,2,3,4,5,8,10 https://ww w.yaklass.r u

4 Tena BparieHus 24 1 1,2,3,4,5, 8,10 https://ww w.yaklass.r u
I -

5 JOUIAAH IOBEPXHOCTH H O0BEMEI 9 1 1,2,3,458,10 | nhttps://ww w.yaklass.r u
KPYTJIBIX TEJ

6 JIBYOKEHUS 5 1 1,2,3,4,5,8,10 https://ww w.yaklass.r u
[ToBTOpEeHME, 0600IIEHNE U

7 ’ 17 2 1,2,3,4,5,8,10 https://ww w.yaklass.r u
cUCcTeEMAaTU3alys 3SHaHUH AUpSTIWW W.y

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA Httns: /A
1 PHUCYHKE IJIOCKOCTH, TTApaIIIeTbHBIX 1 0 0 '
w.yaklass.r u
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsITHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE hitos:/fu
2 MpaBHJIa H300paKEHUS Ha PUCYHKE 1 0 0 '
w.yaklass.r u
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
[TonsiTHS: epeceKarouuecs MIOCKOCTH,
https://ww
3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1 0 0
w.yaklass.r u
MOJIYIPOCTPAHCTBO
[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
https://ww
4 MepeCeKaIIMECs MpsMasi U TNIOCKOCTb; 1 0 0
w.yaklass.r u
MOJIYIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHue
“ https://ww
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1 0 0
w.yaklass.r u
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHHUKH, H300pakeHue
. https://ww
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 0 0
w.yaklass.r u
HECYIIECTBYIOIHUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 0 0 https://ww



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

CICACTBUA U3 HUX

w.yaklass.r u

8 AXKCHOMBI CTEPEOMETPUHU U TIEPBHIE https://ww
CIICZICTBUS U3 HUX w.yaklass.r u
AKCHOMBI CTEPEOMETPHH U TIEPBBIC
9 cienctBus U3 HuX. CriocoObl 3a1aHus https://ww
HPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. w.yaklass.r u
O0603Ha4YeHUs IPSMBIX U TUIOCKOCTEH
N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
P i prie Tip P https://ww
10 pé6pa. N3obpaxenue nepecedeHust
’ w.yaklass.r u
MOJTyYeHHBIX TIOCKOCTeH. PackpammBanne
MMOCTPOEHHBIX CEUCHHH Pa3HBIMU IIBETAMH
N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
P i prie Tip P https://ww
11 pé6pa. N3o0paxeHnne nepecedeHust
: w.yaklass.r u
MOJIy4YEHHBIX TUIocKocTel. PackpamiBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU
N3o00paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE TPOXOJISAT Yepe3 UxX
P ’ pEIe 1D P https://ww
12 pé6pa. N3ob0paxenne nepeceueHus
: w.yaklass.r u
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU
N3o00paxkenue ceueHnit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 uX
P ’ PRI TP P https://ww
13 pé6pa. N3o0paxeHnne nepeceueHus
: w.yaklass.r u
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU
. https://ww
14 Mertoza cie10B Ul HOCTPOSHUS CeUEHUI

w.yaklass.r u



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

Merton ciie1oB [UIsl IOCTPOEHUS CEUEHUI.

. . https://ww
15 CaoiicTBa nepece4eHnil psIMbIX U
5 w.yaklass.r u
IJI0CKOCTEN
Merton cie1oB JUIsl TIOCTPOEHUS CEUEHUI.
. . https://ww
16 CpoiicTBa epece4eHnii MpsIMbIX U
5 w.yaklass.r u
IJI0CKOCTEN
[TocTpoenune ceuenuit B nmupamue, Kyoe
17 1o TpéM ToukaM Ha pébpax. Co3znanue https://ww
BBIHOCHBIX YEPTEIKEH U 3aIMCh [IaroB w.yaklass.r u
MOCTPOCHHS
[TocTpoenune ceuenuii B nmupamue, Kyoe
18 o TpéM ToukaM Ha pébpax. Co3znanue https://ww
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB w.yaklass.r u
MTOCTPOCHHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
19 o TpéM ToukaM Ha péopax. Co3naHue https://ww
BBIHOCHBIX YEPTEIKEH U 3aITUCh [1aroB w.yaklass.r u
MIOCTPOCHUS
[TocTpoenune ceuenuii B nmupamue, Kyoe
20 1o TpéM ToukaM Ha péopax. Co3gaHue https://ww
BBIHOCHBIX YEPTEKEH U 3aIlMCh I1aroB w.yaklass.r u
MTOCTPOCHUS
[ToBTOpenue mnanumerpuu: Teopema o
https://ww
21 MPOTIOPIIMOHAIBHBIX O0Tpe3kax. [Togobue
w.yaklass.r u
TPEYTrOJIbHUKOB
[ToBTOpenue mnanumetpuu: Teopema
29 Menenas. Pacuersl B ceUeHUAX Ha https://ww
BBIHOCHBIX YepTexax. Mcropus pa3Butus w.yaklass.r u

IUIaHUMETPUU U CTCPCOMCTPUHU



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

23 KonTtponsHast padota "AKCHOMBI https://ww
crepeometpun. CeueHus" w.yaklass.r u
B3anMHOe pacnosiokeHue npsiMbIX B
npocrpaHcTBe. CKpeluBaOUIuecs

https://ww
24 npsimbie. [Ipr3HAKK CKPEIUBAIOIIIAXCS
w.yaklass.r u
npsmeIx. [lapanienbHble IpsSMbIC B
MIPOCTPAHCTBE
TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH TIPSIMO MapasuieIbHON

o5 JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY https://ww
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU w.yaklass.r u
npssMoi. Jlemma o nepecedeHnn
MapajuIeTbHBIX MPSMBIX TIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema o hitos:/fww

26 TpEX MapajuieabHbIX MPSMBIX. Teopema o bs.

w.yaklass.r u
CKPEILMBAIOIIUXCS MPSMBIX
[TapanienbHoe MPOEKTHPOBAHUE.

97 OCHOBHBIE CBOMCTBA NapalIeIbHOTO https://ww
npoektupoBanus. M300paxeHune pa3Hbix w.yaklass.r u
¢buryp B napamienbHONU IPOEKLIUN
LlenTpanbHas npoekus. Yroi ¢

https://ww
28 COHAIpPABJICHHBIMU CTOPOHAMH. YTOJ
w.yaklass.r u
MEXIY MPSIMbIMU
3amaun Ha JOKa3aTeNIbCTBO U httos:/vw
29 HCCEI0BaHNE, CBI3aHHbIE C S.
w.yaklass.r u
PacroIOKEHUEM TPSMBIX B IPOCTPAHCTBE
[TonsTHs: MapanieabHOCTh IPSIMON U httos:/vw
30 MJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak 5.
w.yaklass.r u

napalsIeJIbHOCTU HpHMOﬁ " IIIIOCKOCTH.



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

CaoiicTBa NapauIeIbHOCTU IPSIMOH U
IUIOCKOCTH

FCOMeTpI/I‘-IGCKI/IG 3aJa44 Ha BbIYUCJIICHUC U

31 JI0Ka3aTeIbCTBO, CBI3AHHBIC C https://ww
MapajuIeTbHOCTHIO MPSMBIX U IIOCKOCTEH w.yaklass.r u
B MPOCTPAHCTBE
[TocTpoenune ceueHus, MPOXOSIIETO Yepes3

32 JTAHHYIO MPSIMYIO Ha YEPTEKE U https://ww
MapajuIeNIbHOTO APYroi npsiMoid. Pacuér w.yaklass.r u
OTHOIIIEHUI
[TapannensHas mpoekys, IPUMEHEHHE

33 JUTSI TIOCTPOEHUS CeYeHUH KyDa 1 https://ww
napautesnenunena. CBoicTBa w.yaklass.r u
napajuiefienune1a u IpusMbl

34 [TapannensHble WI0cKoCcTH. [Ipu3Haku https://ww
napauIeIbHOCTH IBYX TIOCKOCTEMH w.yaklass.r u
TeopeMa o mapaieIbHOCTH U

35 €IMHCTBEHHOCTH TUIOCKOCTH, IPOXOASIICH https://ww
4yepe3 TOUKY, He MPHHAIICKAIIYIO TaHHOU w.yaklass.r u
IJIOCKOCTH M CIIEACTBUS U3 HEE
CBolicTBa napauielibHbIX IIJIOCKOCTEH: O

36 MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS https://ww
MIpH EPECEUEHUN ABYX MapaljiebHbIX w.yaklass.r u
IJIOCKOCTEHN TpeThen
CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
0Tp631<a.>.< napaieNbHbIX TPSIMBIX, httos:/vw

37 3aKITIOUEHHBIX MEX]Ty MMapalljieIbHBIMU I

w.yaklass.r u

IIIOCKOCTAMMU, O IICPECCUCHUU HpHMOfI C
ABYMS ITapaJlJICJIbHBIMHU IIJIOCKOCTAMUA



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

38 [ToBTOpenue: reopema [ugaropa Ha https://ww
TUIOCKOCTH w.yaklass.r u

39 [ToBTOpEHUE: TPUTOHOMETPUS https://ww
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA w.yaklass.r u

40 CBoiicTBa Ky0a U IPSIMOYT'OJIEHOTO https://ww
napaJuiesenure/a w.yaklass.r u

41 Borunicnenue 1iauH 0Tpe3koB B KyOe U https://ww
PSMOYTOJIBHOM MapalIeeune/ e w.yaklass.r u
[lepneHIUKyYISIPHOCTD NPAMOU 1

42 mrockocTH. [Tpu3nak https://ww
MEePIIEHANKYIIIPHOCTH TIPSIMOH 1 w.yaklass.r u
MJI0CKOCTH
[lepneHMKyYISIPHOCTD NPAMOU 1

43 mwrockocTH. [Tpu3Hak https://ww
MEPIEHANKYIAPHOCTH MPSIMOM U w.yaklass.r u
MJI0CKOCTH
TeopeMa o CylIeCTBOBAaHUU U

44 €IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH https://ww
4yepe3 TOUKY IPOCTPAHCTBA U w.yaklass.r u
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45 [InockocTu U NeprneHIuKyIsIpHbIE UM https://ww
MPSIMBIC B MHOTOIPaHHHKAX w.yaklass.r u

46 [InockocTu U nepneHAuKyIsIpHbIE UM https://ww
IPSIMBIE B MHOTOIPaHHHKAX w.yaklass.r u
[lepnieHTuKynAp U HAKIOHHAS. httos:/vw

47 [TocTpoenue nepneHIuKynspa u3 TOYKA Ha O8N

w.yaklass.r u

MPSAMYIO

48 [lepnieHIuKyIIsIp 1 HAKJIIOHHAS. https://ww



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

w.yaklass.r u

49 Teopema o TpEX nmepneHAUKYISIpax https://ww
(mpsimast 1 oOpaTHast) w.yaklass.r u
50 Teopema o TpEX nmepneHAUKYIsIpax https://ww
(npsiMasi u oOpaTHas) w.yaklass.r u
51 Yroa Mmexay CKpelBaroIMMUCS https://ww
PSIMBIMA w.yaklass.r u
[Touck neprneHaAuKyIIpPHBIX MPSIMBIX C ——
ps://ww
52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
. . PHCHIHRY AP w.yaklass.r u
IJI0CKOCTEH
https://ww
53 OproroHaiabHOE MPOSKTUPOBAHHE
w.yaklass.r u
[TocTpoenue ceuenuit Kyoa, MPU3MBI, hitos:/fww
54 MPaBWJILHON TUPAMUIBI C TTOMOIIBIO BS-
. w.yaklass.r u
OpPTOTOHAJILHOM MPOEKINH
[TocTpoenue ceuenuit Kyoa, MPU3MBI, Httos:/Aww
55 MPaBUJILHON MUPaMUIbI C TIOMOIIBIO bS.
. w.yaklass.r u
OpPTOTOHAJILHOM MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE
https://ww
56 OTHOCHUTEIBbHO MiockocTu. [lnockocTu
. w.yaklass.r u
CUMMETpHUIl B MHOTOTpaHHHKAX
57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U https://ww
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU w.yaklass.r u
58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér https://ww
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH w.yaklass.r u
59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér https://ww
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH w.yaklass.r u



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

CriocoObl ONyCTUTh NEPIIECHANKYIISPHI:

https://ww
60 CUMMETpHS, CABUT TOUKHU TIO
. . w.yaklass.r u
napajuieTIbHON PSIMOi
61 CrBur 1o HenapaJieIbHON MPSAMOH, https://ww
MU3MEHEHUE PACCTOSHUN w.yaklass.r u
KonTtponsHast padota "B3anmuoe
. https://ww
62 pacIiooKeHUe MPSIMBIX U INIOCKOCTEH B
. w.yaklass.r u
MIPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEKTY IPSIMBIMU Ha
63 IJTOCKOCTH, TPUTOHOMETPHS B https://ww
MIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa w.yaklass.r u
KOCHHYCOB
[ToBTOpEHME: Yyrom Mex 1
P T Y https://ww
64 CKPEITUBAIOIINMHUCS PSIMBIMH B
w.yaklass.r u
MIPOCTPAHCTBE
65 ['eoMeTpuueckne METOIbI BEIYUCIICHUS https://ww
yriia MeX/1y MPSIMBIMH B MHOTOTPaHHHKAX w.yaklass.r u
66 JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX https://ww
YIJIOB ABYTPAHHOTO yrjia w.yaklass.r u
67 [TepnienaukynspHelie maockocti. CBOMCTBA https://ww
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN w.yaklass.r u
[Ipu3Hak nepneHIuKyIspHOCTH
68 IJIOCKOCTEH; TeopemMa o mpsiMoi https://ww
MepecevYeHust IBYX MIOCKOCTEH w.yaklass.r u
MEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH
[IpsmoyronbpHBIN Tapasuienenunesn; Kyo;
PAMOYT . P > 1Y05 https://ww
69 M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
w.yaklass.r u

Hapajiiejcnuieaa



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

70 Teopema 0 AuaroHany NpsAMOYrOJIbHOTO https://ww
napaJuiesenure/a u ClIeICTBUE 13 Hed w.yaklass.r u
CrepeomMeTpriecKue U MPUKIaIHbIC

https://ww
71 3aJ1a4M, CBSI3aHHbBIE CO B3aUMHBIM
w.yaklass.r u
PaCIOIOKEHUEM TMPSMBIX U IJIOCKOCTH
[ToBTOpEHME: CKpPENTUBAIOIIUECS MPSIMbIC
P P P ’ https://ww
72 napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
w.yaklass.r u
MHOTOTPaHHUKAX
[Tapa mapaynenbHbIX JI0CKOCTEN Ha

73 CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSTHUAE https://ww
MEX Ty CKPEIUBAIONUMUCS TPSIMBIMU B w.yaklass.r u
MIPOCTBIX CUTYAITHSIX

74 Paccrosinue OT TOUKH 10 TUIOCKOCTH, https://ww
paccTostHUE OT MPSIMOM JI0 TUTOCKOCTH w.yaklass.r u
Brruncnenne paccTOSHUN MEX T

P Y https://ww
75 CKPENTUBAIOIINUMHUCS TTPSIMBIMH C
. w.yaklass.r u
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA

76 TpexrpaHHbIX yrioB. Teopema ITudaropa, https://ww
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs w.yaklass.r u
TPEXTPAHHOTO yriia

77 DneMeHTHI chepUuecKoil reOMEeTpHH: https://ww
re0JIC3NUCCKUE JIMHUK Ha 3emIie w.yaklass.r u

78 KounTponsnas pabota "Yrisl u https://ww
paccrosiHus" w.yaklass.r u

79 CucremaTtu3zanus 3HaHuN "MHOTOTrpaHHUK https://ww
Y €ro 3JeMeHTHI" w.yaklass.r u

80 [Iupamupa. Buasl nupamun. [pasunbaas https://ww



https://ww/
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nupaMuaa w.yaklass.r u
81 [Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI. https://ww
[TpaBunbHast mpu3mMa w.yaklass.r u
82 [Ipsmoit nmapamnenenurnen, https://ww
PSIMOYTOJIbHBIH MapauIeenure]], Kyo w.yaklass.r u
83 Beinykieie MHOrorpanHuku. Teopema https://ww
Ditnepa w.yaklass.r u
Brinykiible MHOrOrpaHHuku. Teopema
. yia p p https://ww
84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE
w.yaklass.r u
MHOTOTPaHHUKH
https://ww
85 Kontponsras padota "MHuororpanHuku"
w.yaklass.r u
86 [ToHATHE BEKTOpPA HA MIJIOCKOCTH U B https://ww
MIPOCTPAHCTBE w.yaklass.r u
https://ww
87 CymMMa BEKTOPOB
w.yaklass.r u
https://ww
88 Pa3nocTh BekTOpOB
w.yaklass.r u
https://ww
89 [IpaBuio mapasnienenunena
w.yaklass.r u
https://ww
90 YMHOX€eHHEe BEKTOpa Ha YUCIIO
w.yaklass.r u
Pasnoxxenue Bekropa o 6azucy Tpéx
p }: p https://ww
91 BEKTOPOB, HE JISKAIIUX B OJTHOU
w.yaklass.r u
IJIOCKOCTH
https://ww
92 CkansipHO€ MpoU3BEECHUE
w.yaklass.r u
93 Beluncienue yria Mexxay BEKTOpaMu B https://ww
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IIPOCTPAHCTBE

w.yaklass.r u

94

[IpocTenmme 3aga4n ¢ BEKTOPAMHU

https://ww
w.yaklass.r u

95

[IpocTenmue 3aga4n ¢ BEKTOPAMHU

https://ww
w.yaklass.r u

96

[Ipocrenmue 3aa4u ¢ BEKTOPAMHU

https://ww
w.yaklass.r u

97

[Ipocrenmue 3a7a4n ¢ BEKTOPAMHU

https://ww
w.yaklass.r u

98

O000I1IIEHNE U CUCTEMATH3AIINs 3HAHWUH

https://ww
w.yaklass.r u

99

O000IIIEHNE U CUCTEMATH3AIINS 3HAHWUH

https://ww
w.yaklass.r u

100

Hrorosas koHTpoJbHAs paboTa

https://ww
w.yaklass.r u

101

Hrorosas koHTpoJbHAs paboTa

https://ww
w.yaklass.r u

102

O00011eHre U cUcTEMaTU3aLNs 3HAHUN

https://ww
w.yaklass.r u

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102
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11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue Aata tupposLIe
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE

padoTsbI padoThI pecypebi

1 [ToBTOpenue Temsl "KoopnuHatel BEKTOpa 1 0 0 https://ww
Ha IJIOCKOCTH U B IPOCTpaHCTBE" w.yaklass.r u

9 [ToBTOpenue Temsl "CrasipHoe 1 0 0 https://ww
MPOM3BEICHNUE BEKTOPOB" w.yaklass.r u

3 [ToBTOpeHue TeMsl ""Bbruncienne yria 1 0 0 https://ww
MEX/y BEKTOpaMH B TIPOCTpaHCTBE" w.yaklass.r u

4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1 0 0 https://ww
MIPOXOISIICH Yepe3 ABe TOUKHU" w.yaklass.r u

5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0 0 https://ww
ypaBHEHHE IIOCKOCTH B OTPE3Kax w.yaklass.r u

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0 0 https://ww
ypaBHEHHE IUIOCKOCTH B OTPE3Kax w.yaklass.r u

7 BekTopHoe npousBeneHue 1 0 0 fttps:
w.yaklass.r u

3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 0 0 https://ww
[IPOrpaMMHPOBAHUE w.yaklass.r u

9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 0 0 https://ww
IPOrpaMMHPOBAHUE w.yaklass.r u

10 AHanuTHYECKHE METOBI pacuéTa yria 1 0 0 https://ww
MEXAY MPSIMBIMU B MHOTOTPaHHUKAX w.yaklass.r u

11 AHanuTHYECKUE METOBI pacuéTa yria 1 0 0 https://ww
MEXIY TIIOCKOCTSIMU B MHOTOTpaHHUKAX w.yaklass.r u
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12 @opmyita pacCTOSIHUSA OT TOYKH JI0 https://ww
TUIOCKOCTH B KOOpAWHATAX w.yaklass.r u
13 HaxosxieHne pacCcTosiHUM OT TOYKHU 10 https://ww
IUIOCKOCTH B KyOe w.yaklass.r u
14 HaxosxieHne pacCcTosiHUM OT TOYKHU 10 https://ww
TUIOCKOCTH B NPABUJIBHOW TTHPaAMHUJIC w.yaklass.r u
15 KontponbHas pabota "Ananuruyeckas https://ww
reomerpus" w.yaklass.r u
16 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHHIE https://ww
MHOTOTPaHHUKH w.yaklass.r u
17 CedeHusi MHOTOIPaHHUKOB: METOJI CIIEJIOB it ps.//vwiw
w.yaklass.r u
CedeHust MHOTOTPaHHHUKOB: CTaHIapTHBIE
18 TIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U fttps: vy
) w.yaklass.r u
IJI0CKOCTEM
19 [TapannenpHble PSIMBIE U TIIIOCKOCTH: https://ww
napajie/IbHbIe CCUCHUS w.yaklass.r u
20 [TapamienpHble TPsIMbIE U IIJIOCKOCTH: https://ww
pacyéT OTHOIIEHUI w.yaklass.r u
[TapannenbHblie NPSMBIE U TIOCKOCTH:
21 YTIIbI MEXKAY CKPEUIUBAIOLUMUCS htps:/ww
w.yaklass.r u
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U
29 IJIOCKOCTH: CTaHJIapTHBIE Mapbl https://ww
NEePIeHANKYIISPHBIX TNIOCKOCTEH U w.yaklass.r u
MPSIMBIX, CAMMETPUU MHOTOTPAHHUKOB
23 [lepnieHquKyNIApHBIE IPAMBIE U https://ww
IUIOCKOCTH: TeopeMa O Tpex w.yaklass.r u
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NEePIEHIUKYIIApax

[lepnieHuKyIsipHBIE IPSAMBIE U

https://ww
24 IJIOCKOCTH: BBIYMCIICHUS JTHH B
w.yaklass.r u
MHOTOTPaHHUKAX
[ToBTOpenue: monaau
25 MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI Dtps: /A
4 . » QOPMYIBL A w.yaklass.r u
TJI0IA IeH, COOOpaKEeHHS TOI00Us
[ToBTOpEenue: monaau
26 MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI Dtps:/Aww
4 . » QOPMYIRL A w.yaklass.r u
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI
[ToBTOpEHME: IOmAAN D
27 MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI Dtis:/ Ay
T . » QOPMYIBL A w.yaklass.r u
TJTOTA IeH, COOOpaKEHHUS TI0100MsI
[lnomany ceyeHnii MHOTOTPaHHUKOB:
. https://ww
28 IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
w.yaklass.r u
Y4acTH, COOOPaKEHHUSI 1101001t
[lnomany ceyeHnii MHOTOTPaHHUKOB:
. https://ww
29 IJIOLIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
w.yaklass.r u
4acTu, COOOpaxeHus moao0us
Kontponbras padota "[loBropenue:
https://ww
30 MHOTOTPaHHUKH, CEUCHUS
. w.yaklass.r u
MHOTOTPaHHUKOB
31 O06bém Tena. O6beM NPSIMOYrOJIBLHOTO https://ww
napauie/ieue1a w.yaklass.r u
32 3amaun 00 yaABOCHUHU KyDa, 0 KBaapaType https://ww
Ky0a; 0 TPHCEKIIUH yTria w.yaklass.r u
33 CrepeoMeTpuiecKue 3a/1auu, CBI3aHHBIE C https://ww
00BEMOM MPSMOYTOJIBHOTO w.yaklass.r u
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Iapajiiejacnuicaa

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

N https://ww
34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
w.yaklass.r u
napajuiesienunesna
N . https://ww
35 O0BEM pSAMOY TIPU3MEI
w.yaklass.r u
36 CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC C https://ww
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI w.yaklass.r u
37 [IpuknanHele 3aqa4n, CBSI3aHHBIE C https://ww
00BEMOM MPSAMO¥T TPU3MBI w.yaklass.r u
Breruucienne 00bEMOB TEN ¢ IIOMOIIBIO
N " https://ww
38 onpenenénHoro uarerpaita. O0bém
y w.yaklass.r u
HAKJIOHHOH TIPU3MBI
Boruncnenue 00bEMOB Tl ¢ TOMOUIbIO N
39 onpenenénnoro uarerpaita. OobémM bs:
w.yaklass.r u
MU PaMHU/IbI
40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE https://ww
00BEMOB IHPAMHK] C OOIIHM yIJIOM w.yaklass.r u
41 ®dopmyna 00bEMa nupamMusl. OTHOIICHUE https://ww
00BEMOB IHPAMHK] C OOIIHM yIJIOM w.yaklass.r u
42 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIE C https://ww
00BbEMaMHU HAKIIOHHOM ITPH3MBI w.yaklass.r u
43 CrepeomeTpuiecKue 3a/1auu, CBsI3aHHBIE C https://ww
00BEMaMU TTHPAMHIBI w.yaklass.r u
[Tpuxnaaneie 3agaun o Teme "OObEMBI
" _, . https://ww
44 Ten", cBsi3aHHBIE ¢ 00BEMOM HAKIIOHHOM
w.yaklass.r u
TIPU3MBI
45 [Ipuxnaaneie 3agaun o teme "OObEMBI https://ww
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Ten", CBA3aHHBIE C 00BEMOM MHPAMUIBI w.yaklass.r u
16 [Mpumenenne 06EMOB. Brruncienue https://ww
paccTosIHUS 10 TUIOCKOCTH w.yaklass.r u
47 KonTtponsHas padora "O0béM https://ww
MHOTOTpaHHUKaA" w.yaklass.r u
WIMHJPUYECKast TOBEPXHOCTb,
48 ]c;16pa3y1(f)mne anHanqucxoﬁ fttps:/hvy
w.yaklass.r u
MOBEPXHOCTH
49 Humuaap. Ipsmoit KpyroBoil HUAUHAD. https://ww
[Tnommaas MOBEPXHOCTH IWIMHIPA w.yaklass.r u
50 Konnueckast noBepxHOCTh, 00pa3yroriye https://ww
KOHHYECKO# moBepxuoctu. Konyc w.yaklass.r u
51 CedeHue KOHyca IMITOCKOCTHIO, https://ww
napajuIeIbHOM MI0CKOCTH OCHOBAHUS w.yaklass.r u
59 VYceuénnsiii konyc. M3o0paxenue https://ww
KOHYCOB M YCE€UYEHHBIX KOHYCOB w.yaklass.r u
53 [Tmomaas 60KOBOM MOBEPXHOCTH H https://ww
IOJIHOM TIOBEPXHOCTH KOHYCa w.yaklass.r u
54 [Tmomaabs 60KOBOM MOBEPXHOCTH H https://ww
IOJIHOH TIOBEPXHOCTH KOHYCa w.yaklass.r u
CrepeoMeTrpHuueckue 3a1auu Ha httns: /Ay
55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE, I
. w.yaklass.r u
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha httns: /Ay
56 JI0Ka3aTeNbCTBO U BHIYMCIICHUE,
. w.yaklass.r u
MIOCTPOEHHEM CEUEHUI LMINHApa, KOHYyca
57 IIpukinagHele 3a1a4n, CBsI3aHHBIE C https://ww
HUIHHIPOM w.yaklass.r u
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58 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C https://ww
UTAHIPOM w.yaklass.r u
https://ww
59 Cdepa u map
w.yaklass.r u
Ilepeceuenue chepsl 1 mapa ¢
p (bep P https://ww
60 wiockocThio. Kacanue mapa u cepsl
w.yaklass.r u
IJIOCKOCTRIO. Bu 1 m300paXkeHue mapa
[Tepeceuenue chepsl u mapa ¢
https://ww
61 mockocThio. Kacanue mapa u chepsl
w.yaklass.r u
IJIOCKOCTRIO. BU 1 M300paXkeHue mapa
62 VYpasuenue cheprl. [Tnomanp chepsl u e https://ww
JacTen w.yaklass.r u
https://ww
63 Cummertpus cdepsl 1 mapa
w.yaklass.r u
CrepeomMeTpuiecKue 3a1a4 Ha
64 JIOKa3aTeJIbCTBO U BEIUHCIICHHE, https://ww
CBsI3aHHBIE CO Chepoii U mapom, w.yaklass.r u
MMOCTPOCHUEM MX CEYEHUH TIOCKOCTHIO
CrepeomMeTpriecKUe 3a/1a4 Ha
65 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://ww
CBsI3aHHBIE CO Chepoii U mapom, w.yaklass.r u
MMOCTPOCHUEM MX CEYCHHUH TUIOCKOCTHIO
66 IIpuknangaeie 3a7auu, CBA3aHHBIE CO https://ww
cdepoii u mapom w.yaklass.r u
IToBTOpEHHE: OKPYKHOCTH Ha IIOCKOCTH,
P 26 https://ww
67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
w.yaklass.r u
moagoous
68 Pa3znuynbie KOMOMHALIMY TEI BpaIlleHUs U https://ww



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

MHOTOT'PaHHUKOB w.yaklass.r u
69 3amauu o Teme "Tena U MOBEPXHOCTH https://ww
BpareHus" w.yaklass.r u
70 KonTtponenas padota "Tena u https://ww
MOBEPXHOCTH BpaIieHus" w.yaklass.r u
71 3amauu o Teme "Tena u MOBEPXHOCTH https://ww
BpamicHus" w.yaklass.r u
7 O6beM munuHApa. Teopema 06 00bEMeE https://ww
MPSIMOTO IHAJIHHPA w.yaklass.r u
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO Hitos:/fww
73 onpenenénHoro uarerpaita. O0bém TADS.TWW
w.yaklass.r u
KOHYyca
74 ITmomamm OOKOBOM U ITOJIHOM https://ww
MMOBEPXHOCTH KOHYyCa w.yaklass.r u
CrepeoMeTpHuecKkue 3a/1aui, CBSI3aHHbIE C
. https://ww
75 BBIYUCIICHUEM 00BEMOB ITUIUHPA,
w.yaklass.r u
KOHyca
76 [Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1 https://ww
IUTOIA MOBEPXHOCTEM Te" w.yaklass.r u
OO6bEM 11apa U MapoBOro CEKTopa.
Teopema 00 00bEme mrapa. [Tnomaas
77 cdepol. CTepeoMeTpruyecKue 3a1auu, https://ww
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB w.yaklass.r u
1apa, IapoBOro CerMeHTa u mapoBOro
CEeKTOpa
[Ipuknanueie 3anaun o Teme "OOBEMBI
" N https://ww
78 Ten", CBA3aHHbIE C 00BEMOM I1apa U
w.yaklass.r u

ionaapio ceprl. COOTHOMICHUS MEXKIY
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IJIOIAJIIMU TTIOBEPXHOCTEH U 00bEMaMu
MOJA0OHBIX TET

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa pu 10100HH.

https://ww
79 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIC C
. . w.yaklass.r u
BBIYHCIICHUEM 00BEMOB TEIT U TUIOIIAJICH
MMOBEPXHOCTEN
80 Kontponsnas padota "[lnomanu https://ww
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI" w.yaklass.r u
JBrxenHus nmpoctpancTBa. OToOpakeHHSI.
https://ww
81 BIDKCHHS M paBeHCTBO puryp. O0mne
A N P N (uryp. O6m w.yaklass.r u
CBOWCTBA JIBIDKECHUHT
Bubl 1BuKeHMIN: TapayuienbHbII
82 MEPEHOC, LICHTPAJIbHASI CHMMETPUS, https://ww
3epKaJlbHasi CAMMETPHSI, TIOBOPOT BOKPYT w.yaklass.r u
NpAMOM
83 [IpeobpazoBanust momoous. [1psmas u https://ww
cdepa Ditnepa w.yaklass.r u
84 I'eoMeTpuueckue 3agaun Ha TPUMEHEHUE https://ww
JIBHKEHUS w.yaklass.r u
85 KontponbHas padoTa "BekTopsl B https://ww
mpocTpancTse” w.yaklass.r u
O6o06matomee moBropeHue 11 MoHATHIA 1
MeToI0B Kypca reomerpun 10-11
P p . https://ww
86 KJIACCOB, CUCTEMAaTH3aIs 3HAHUI:
| . w.yaklass.r u
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
B IIpocTpaHcTae”
87 O6o6maromiee nopropeHue 11 nonsTHii u https://ww
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MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allMs 3HAHUIL:
"BexTopsl B npocTpaHcTBe"

w.yaklass.r u

Oo6o6maromee moroperue 11 moHsTHil U

88 MeT0/10B Kypca reomerpun 10-11 https://ww
KJIaCCOB, CHCTEMATU3aIUs 3HAHU: w.yaklass.r u
"BexTopsl B npocTpaHcTBe"
O6o6maromniee nopropenue 11 noustuii u
89 MeT0/10B Kypca reomerpun 10-11 https://ww
KJIaCCOB, CHCTEMATHU3aIUs 3HAHUI: w.yaklass.r u
"O6beM MHOTOrpaHHUKA"
O6o6mmaromiee nopropeHue 11 noustuii u
90 MeT0/10B Kypca reomerpun 10-11 https://ww
KJIaCCOB, CHCTEMATHU3aIUs 3HAHUIA: w.yaklass.r u
"O0BeM MHOTOTpaHHUKA"
O6o6matomee moBropeHue 11 moHATHIA 1
MeTOoIOB Kypca reomerpun 10-11
P p . https://ww
91 KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
| B w.yaklass.r u
[Tnomaau moBepxHOCTH U OOBEMBI
KpyrJibIxX Ten"
https://ww
92 Hrtoropas koHTpoOJIbHAS paboTa
w.yaklass.r u
O6o06matomee moBropeHue 11 moHATHIA 1
MeTOoIOB Kypca reomerpun 10-11
P p B https://ww
93 KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
| . w.yaklass.r u
[Tnomaay NoBEpXHOCTH U 0OBEMBI
KpYIJbIX Ten"
https://ww
94 HToroas koHTpoJbHasA paboTa

w.yaklass.r u
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95 [ToBTOpenue, o6o0IIeHNE U https://ww
crcTeMaTH3allksl 3HAHUI w.yaklass.r u
HcTopust pa3BUTHS CTEPEOMETPHUHN KaK

96 HayKU U €€ poJIb B pa3BUTUHU https://ww
COBPEMEHHBIX HHXCHEPHBIX U w.yaklass.r u
KOMIBIOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHS CTEPEOMETPUH KaK

97 HayKU U €€ poJib B pa3BUTHHU https://ww
COBPEMEHHBIX HHXCHEPHBIX U w.yaklass.r u
KOMIIBIOTEPHBIX TEXHOJIOTHH
HcTopust pa3BUTHS CTEPEOMETPUH KaK

98 HayKU U €€ poJib B Pa3BUTHHU https://ww
COBPEMEHHBIX HHXCHEPHBIX U w.yaklass.r u
KOMIBIOTEPHBIX TEXHOJIOTHI
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

99 HAaYKH U €€ pOoJib B Pa3BUTUHU https://ww
COBPEMCHHBIX HHXKCHEPHBIX U w.yaklass.r u
KOMIIBIOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

100 HAaYKH U €€ pOoJib B Pa3BUTUHU https://ww
COBPEMCHHBIX HHXKCHEPHBIX U w.yaklass.r u
KOMIIBIOTEPHBIX TEXHOJIOTHIA
HcTopust pa3BUTHS CTEPEOMETPHUN KaK

101 HayKu U €€ poJib B Pa3BUTHHU https://ww
COBPEMEHHBIX HHXKCHEPHBIX U w.yaklass.r u
KOMIBIOTEPHBIX TEXHOJOT Ui
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

102 HayKH U €€ poJib B pPa3BUTHH fttps.

w.yaklass.r u

COBPCMCHHBIX MHXKCHCPHLBIX U
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KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa 1 Hauaja MaTeMaTH4ecKoro ananusa (B 2 yactsx), 10 kimacc/ Yacts 1:
Mopaxosuu A.I'., Cemenos I1.B.; Yacte 2: Mopakosud A.I'. u npyrue; nox
penakuueit Mopakosuya A.I'., OGIIECTBO ¢ OrpaHUYEHHONU OTBETCTBEHHOCTHIO
«MOLl MHEMO3HNHA»

* MaTtematuka: anrebpa v Hauaja MaTeMaTHYECKOTO aHaJli3a, TEOMETPHUS.
Anrebpa u Hauana MaTremMaTU4eckoro ananusa (B 2 yactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noja
penakuueit Mopakosuya A.I'., OG1IeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«O0L] MHEMO3HWHA»

I'eomeTpus. 10-11 knaccel. YueOHUK 1151 00111€00pa30BaTEIbHBIX YUPEKICHUH. /
JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomies u np./ M.: [Ipocsemienue, 2016.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. 3uB B.I'. Ilnnaktuueckue marepuaisl. ['eomerpus. 10 knacc.- M.:
ITpocenienue, 2009.

2. 3uB b.I'. lunaktuueckue marepuaisl. ['eometpus. 11 knacc.- M.:
ITpocenienue, 2009.

3.3uB b. T'., Meiinep B. M. 3anauu no reometrpun. 7-11 kimaccel. - Mockaa.
ITpocenienue. 2003.

4. 10. A. T'nazkos, U. U. FOauna, B. ®. bByty3oB ['eomerpusi: PaGouast retpazs.
10 ximacc: mocoOue JIs ydamuxcs o01eo0pa3oBaTeIbHBIX YUpeKAeHUH. - M.:
ITpoceenienue, 2010.

5. 10. A. I'naskos, U. . FOauna, B. ®. byty3oB ['eomerpusi: Pabouas teTpanp.
11 ximacc: mocobue Jj1s ydamuxcs o01eo0pa3oBaTeIbHbIX YIPSKIACHUH. - M.
ITpocsemienue, 2010
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